Effects of polyamines on the binding of [3H]MK-801 to the N-methyl-D-aspartate receptor: pharmacological evidence for the existence of a polyamine recognition site.
A heat-stable factor of low molecular weight that increases the binding of [3H]MK-801 to rat brain membranes in the presence of maximally effective concentrations of L-glutamate and glycine was purified from bovine brain by reverse phase and ion-exchange high pressure liquid chromatography. The stimulatory activity was due to the presence of spermidine in the active fractions. Polyamines including spermine and spermidine are found in high concentrations in mammalian tissue. These compounds increase the affinity of N-methyl-D-aspartate (NMDA) receptors for [3H]MK-801 when assays are carried out in the presence of 100 microM L-glutamate and 100 microM glycine. At concentrations of 1 to 300 microM, a number of di- and triamines, including NH2(CH2)3NH2, NH2(CH2)3NH(CH2)2NH2, and NH2(CH2)3NH(CH2)3NH2, have partial or full agonist-like activity similar to that of spermidine. Other polyamines, including putrescine, cadaverine, NH2(CH2)2NH(CH2)2NH2, and CH3NH(CH2)3NHCH3, at concentrations of 1 to 100 microM, inhibited the binding of [3H]MK-801 in the presence of spermine, L-glutamate, and glycine but not in the presence of only L-glutamate and glycine. It is concluded that these compounds are selective antagonists of the effects of spermine at the NMDA receptor. These results suggest that there may be a polyamine recognition site on the NMDA receptor complex.